Introduction
Premature labor complicates 8 -10% pregnancies, making it one of the more common and serious problems in obstetrics [6] . The perinatal morbidity and mortality associated with prematurity make this complication all the more significant. It has been estimated that 85% of perinatal deaths not due to congenital anomalies occur in premature infants [13] . Despite the identification of multiple risk factors for premature labor, no clear-cut etiologic mechanism can be identified in the majoritty of patients who deliver prematurely. Recent studies have suggested that preterm labor and delivery may be associated with intrauterine infection [12] . Microorganisms from the vaginal flora might be a source of phospholipase A2, (PLA2) which can induce the release of arachidonic acid, (AA), leading to prostaglandin production [1] . These investigators have postulated that bacterial products directly stimulate the biosynthesis of prostaglandins by the amnion and the decidua. Several authors [7, 10] have demonstrated elevated concentration of AA prostaglandin (PG) E2, PGF2a, 5-hydroxyeicosatetraenoic acid (5-HETE), 15-hydroxyeicosatetraenoic acid (15-HETE), and leukotriene B4 in the amniotic fluid of women with preterm labor and intraamniotic infection [10] . A number of these products can stimulate myometral contractions in a dose-dependent manner [2] . Other investigators have demonstrated elevated concentrations of AA and prostaglandins in the membranes [4, 14] and decidua [9] of patients with preterm labor.
Substances that stimulate labor must reach the myometrium (presumably via the placenta) in order to exert their effect. The present study was designed to investigate the effect of chorioamnionitis on the content of AA in decidua-free placental tissue.
Material and methods
Fifteen placentals from preterm deliveries were analyzed. Group I consisted of nine preterm deliveries without evidence of chorioamnionitis, in which no tocolysis had been administered. Group 2 consisted of 6 preterm deliveries with evidence of chorioamnionitis. In order to be included in this group, membranes had to have been ruptured at least 24 hours prior to delivery, and at least 2 of the following clinical signs had to be present: fever > 38 °C, uterine tenderness, foul-smelling vaginal discharge and leukocytosis (counts greater than 18,000 per cubic milimeter).
In addition, histologic evidence of severe amnionitis was present in these six placentas.
Gestational ages were calculated from the first day of the last menstrual period which was known in every case.
The placentae were cooled and washed immediately after delivery with Lactated Ringers' solution at less than 4°C. Decidua was cut away from the cotyledons and villous tissue was obtained from multiple cotyledons. The tissue was teased of blood vessels and minced into fine pieces. The tissue was rinset three to four times in ice cold Lactated Ringer's solution to remove residual blood, and immediately frozen at -4 °C or at 70 °C, respectively. Two placental tissues, which belonged the group I were stored at -4 °C (in the beginning of our study) until extraction. The time which elapsed between harvest and extraction was 6.6 + 3.4 days, in the group of preterm labor and 7.8 + 4.3 days in the group of preterm labor complicated with chorioamnionitis.
Extraction of lipids was performed as follows: Placental tissue (14 -16 mg) was suspended in 1 mL of distilled water and homogenized in a Potter-Elvejehm glass homogenizer then lipid was extracted with water: chloroform: methanol (2:1:1). Substituted forms of heptadecanoic acid (17:0) were added as internal standards to quantitate the phospholipids (PL), free fatty acids (FFA), triglycerides (TG), and cholesterol esters (CE). The extract was dried unter a stream of nitrogen, and the lipids were redissolved in 0.1 mL of chloroform/methanol (2/1, v/v). Thinlayer chromatography was performed on silicic acid-impregnated paper (Gelman Instrument Co., Ann Arbor, Michigan). The developing solvent for thin-layer chromatography was petroleum ether/diethylether/acetic acid (90/10/1). The thin-layer chromatography papers were developed with 0.1% dichlorofluorescein solution, and the bands of lipids were visible under ultraviolet light. The phospholipids, nonesterified fatty acids, triglycerides, and cholesterol esters appeared as distinct bands which were then cut apart and put into Teflon-lined screw-capped glass tubes. These were esterified with boron brifluoride-methanol at 75 °C for one hour. After esterification, the lipids were extracted with petroleum ether three times to ensure quantitative transfer. The samples were taken to dryness under nitrogen at room temperature and redissolved in a small amount of petroleum ether for gas-liquid Chromatographie analysis. Gas-liquid chromatography of the fatty acid methyl esters was carried out on a Packard Model 439A Gas Chromatograph (Packard Instrument Co., Inc., Downers Grove, Illinois). The columns used for GLC are Quadrex fused silica glass capillary column (007 FFAP-liquid phase). This procedure allowed separation of methyl esters of fatty acids from eight carbons to 22 carbons. Peak areas were measured by electronic digital integrator (Spectra Physics SP 4200-Computing Integrator). Quantification of fatty acids was accomplished by injection of a known amount of methyl heptadecanoate in comparison with the internal standard in each sample. Identification of fatty acid methyl esters was made by comparison with known methyl ester standards.
Results were tested for significance by the twotailed Student's t test, with p < 0.05 providing evidence for significant differences. The correlation between proportion of arachidonic acid in lipid groups and gestational age were assessed with linear regression and in 2 χ 2 tables, for which significance was determined by two-tailed Fisher's exact test.
Results
Demographic data from the two groups are shown in table I: Statistical analysis has shown that there is no statistically significant difference between the two groups in maternal age and harvest-extraction intervals. The mean gestational age and the mean birthweight were lower in the group of preterm deliveries complicated with chorioamnionitis.
None of the mothers had hypertensive disorders of pregnancy, diabetes mellitus or Rh isoimunisation. None of the infants had any detectable congenital anomalies. All babies were delivered vaginally. Table II compares lipid patterns in the two groups. Although there appears to be a trend toward higher total lipids, total phospholipids and total free fatty acids in the placentas of pregnancies complicated by chorioamnionitis, these apparent differences were not statistically significant. There was a highly significant increase in placental arachidonic acid content, arachidonic acid in phospholipids, and arachidonic Total AA = total arachidonic acid. Total PL = total phospholipids. AA in PL = content of arachidonic acid in phospholipids. AA in FFA = content of arachidonic acid in free fatty acids. Total TG = total triglycerides. AA in TG = Arachidonic acid in triglycerides. Total CE = total cholesterol esters. AA in CE = Arachidonic acid in cholesterol esters. acid in free fatty acid in placentas from pregnancies with chorioamnionitis. 
Discussion
The data above reveal that arachidonic acid is present in significantly increased amounts in the placentas of women with chorioamnionitis and preterm delivery, as compared to those of women with preterm delivery in the absence of chorioamnionitis. Other investigators have demonstrated increased arachidonic acid levels in decidua, membranes and amniotic fluid of such patients. Our data would suggest that arachidonic acid released from amnion and decidua may be taken up by the placenta and thus enter the fetal bloodstream. Alternatively, the placenta itself represents a possible production and storage depot for prostaglandin precursors, which may be mobilized by various stimuli in cases of intrauterine infection.
During normal pregnancy, serum concentrations of free fatty acids increase with each trimester and increase to even greater levels during labor [8] . The serum concentration of arachidonic acid in free form are elevated at the time of labor. However, the percentage of total free fatty acids consisting of arachidonic acid is decreased during labor [8] . It should be noted that the precentage of free fatty acids consisting of arachidonic acid is much higher in cord blood than in maternal blood [8] . This difference is consistent with the hypothesis that the fetus and placenta may be an important source of arachidonic acid used for prostaglandins production during labor.
In our study, there was a statistically significant difference in gestational ages in the two groups. The mean gestational age in the group of the preterm labor was higher than in the group of preterm labor complicated with chorioamnionitis. However, we found no correlation between gestational age and total lipids, as well as gestational age and the proportion of arachidonic acid in phospholipids, free fatty acid, triglycerides and cholesterol esters. Thus it is unlikely that the gestational age differences account for the effect observed.
Prostaglandins are key mediators for labor. During spontaneous term and preterm labor, levels of prostaglandins E2 and F2a in the amniotic fluid and fetal blood increase, reaching their highest values at the time of full dilation of the cervix [3, 5] . Nonesterified arachidonic acid is the obligate precursor of PGF2a and PGE2. Phospholipase A2 has been shown to be an important enzyme for releasing polyunsaturated fatty acids needed in prostaglandin synthesis. Arachidonic acid [7] increases in amniotic fluid during spontaneous labor, and the injection of arachidonic acid intraamniotically can induce abortion or labor.
Microorganisms ascending from the vaginal flora are a likely source of phospholipase A2, which may induce the release of arachidonic acid. found endotoxin or lypopolysaccharide to be present in the amniotic fluid of gravidae with chorioamnionitis [11] . Since endotoxin is capable of stimulating prostaglandin production by several cell types (e. g. macrophages), these authors postulated that such a bacterial product could stimulate PG production by the intrauterine contents, stimulating labor. Indeed, endotoxin can stimulate PGE2 production by human amnion and decidua, and the incubation of human amnion with several bacterial products has been shown to stimulate PG production [10] . Whether these labor-stimulating products are produced exclusively in the decidua, and traverse the placenta on the way to the myometrium, or the placental substance itself is capable of their prodtuction, remains an open question.
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Zusammenfassung Lipidgehalt in der Plazenta bei Frühgeburt und Chorioamnionitis
Neuere Studien von Romero et al. [3] La signification des tests a ete etudiee par des tests t de student, un p < 0,05 prouvant des differences significatives. La correlation entre la proportion d'AA dans les ensembles lipidiques et l'äge gestationel a ete appreciee par regression lineaire et par des tables de X 2 , pour lesquelles la signification etait determines par test de FISHER. Les donnees demographiques concernant les deux groupes figurent sur le tableau I et il n'a pas ete trouve de differences significatives. Le tableau II compare les lipides des deux groupes Dans les placentas provenant des grossesses avec chorioamniotite il y a une elevation tres significative de la teneur placentaire en AA (1297 ± 191; t = 5,13; p = 0,0032), de l'AA des phospholipides (1027 ± 137,3; t = 4,48; p = 0,0065) et de l'AA des acides gras libres (168,2 + 63,1; t = 4,24; p = 0,0082). Le tableau III montre clairement que PAA represente une proportion significativement plus elevees des phospholipides et des triglycerides dans les fragments placentaires des prematures. Les donnees de cette etude revelent que PAA est en quantite significativement augmentee dans les placentas des femmes presentant une chorioamniotite et un accouchement premature en comparaison de ceux des femmes avec accouchement premature sans chorioamniotite. Nos donnees suggerent que PAA liberee par Pamnios et la decidura est capte par le placenta et ainsi penetre dans la circulation foetale ou bien que le placenta luimeme represente un site possible de production et de stockage des precurseurs des prostaglandines qui peuvent etre mobilises par divers stimuli en cas d'infection intra-uterine.
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